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Talk on MPI with Yuxin Ma

Yuxin had done some research on MPI. And we had a brief talk on it.
Fonts in blue are the questions, and in green are answers. Some new questions occur in
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€ Message Passing Interface
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€ MPIs installing packages for Windows and Linux. It is very convenient. But
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there are some environment variables need be set. The installing packages can
setup the environment variables automatically.
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To compile from the source code is very easy, just configure the path to install.
The tools will do the rest work. And some features can be configured for
advanced use.
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STL
POSIX
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B Hello World &% »

https://computing.linl.gov/tutorials/mpi/

#tinclude “mpi.h”
#include <{stdio.h>

int main(argc, argv)

int argc;

char *argv[]; {

int numtasks, rank, rc;

rc = MPI Init (&argc, &argv) ;

if (rc != MPI_SUCCESS) {
printf (“Error starting MPI program. Terminating. \n”);
MPI Abort (MPI COMM WORLD, rc):
}

MPI Comm size(MPI COMM WORLD, &numtasks) ;
MPT Comm rank (MPI COMM WORLD, &rank) ;
printf (“Number of tasks= %d My rank= %d\n”, numtasks, rank) ;

/JHkpkkk  do some work sksksksksksksk /

MPI Finalize():
}

B HFEREZ

® JniX
m
m
m

FYE IDE A F 2
LA e AT A P A FE R 2
B E A g 128 2

€ MPI has its own compiler MPICC.
€@ Wil the compiler call native compiler?
€ Will the compiler use native STL?



€ Will the compile use its own STL?
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MPI needs an account, which has access to remote node, to run programs on
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remote machine.
€ MPI works with SSH
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Tutorial
B https://computing.linl.gov/tutorials/parallel comp/

Talk on Hadoop with Biao Zhu
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Fonts in blue are the questions, and in green are answers. Some new questions occur in
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€ MapReduce
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@ Including: distributed database, fault tolerance, cluster management...
@ Notincluded: load balance, fast result greneration.
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https://computing.llnl.gov/tutorials/parallel_comp/
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€ Hadoop needs an account, which has access to remote node, to run programs
on remote machine.

€ Hadoop works with SSH
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€ VYes. A web based monitor.

Study BONIC

® Study Trac
® Download BONIC depends
® Download BONIC
® Read BOINC tutorial: http://boinc.berkeley.edu/trac/wiki/ProjectMain
B Tutorial #1: Quick start
B The BOINC server virtual machine
€ this article recommends setup the network with Bridged. But the network
condition of our lab does not allow us to do like this. So | have to setup the
network mode Host-only.



1. inVMware, open Virtual Machine Setting. and set the network mode to
Host-only
2. in the virtual machine (Debian only), login as root.
a) nano /etc/network/interfaces
b) remove previous context and add:
allow-hotplug ethl
iface eth1 inet dhcp
c) save and exit
d) reboot
e) ifconfig ethl down
f)  ifconfig ethl up

Now try to ping the virtual machine. It should be working (ping the host from
the virtual machine does not work).

Basic concepts

Adapting applications

Jobs and data

Validation

Security issues

Project creation cookbook
® Give up. This framework is too complex to use.

Work delivery of server part for project climate

The server part has four processes:

® Data format convert. The data from simulation and satellite cannot be visualized
directly, so we need to convert the data format. We need a person to do this job.

® LOD, index and storage. This is pre-process. Before the data is stored in database, we
need to generate Level of Detail and index it. This process does not have time limitation,
but it should be very reliable, stable, and the data is very large. So cloud computing fits
this process best. Biao Zhu picked this job.

® Response. When a data request comes from client/browser, the parallel server should
response. The request contains parameters, such as region, LOD level and data type.
And the server will search the database, load and transfer the data to the
client/browser. This process needs quick response. A request should be replied in
several seconds. Besides, this process needs a kind of fault tolerance to ensure the
request will be replied. But it will not do harm to our important data. So PVM fits this
job best. | picked this job. Data processing, such as isosurface, is included in this
process.

® Real-time rendering. When the server is ready for rendering, some rendering will be
done on server, so as to support weak client/browser that does not has OpenGL ES or
powerful GPU. In this process, fault tolerance is not necessary, because if one frame
failed, continuing to render the next frame immediately will fix the problem. However,
the rendering should be done very fast to meet interactive operation. This process will



be done on a small but powerful cluster, which is easy to upkeep. MPI fits this job best.

And Yuxin Ma will pick this job.

Spatial Database. We have two solutions:

B We can choose to use MySQL or PostgreSQL. Both of them have Spatial Plugin. But
Biao Zhu needs some time to get familiar with the database.

B Biao Zhu will use HDFS to finish this job. But there will be more coding work for
Biao Zhu.

We need to talk with somebody, who is familiar with the spatial database.



